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A person's mindset can affect their motivation, achievement, and 
well-being.1,2 However, the impact of mindsets in the health care 
setting is less established, particularly as it relates to a cancer diag-
nosis. We developed a novel measure to determine whether there is 
a distinct Health Mindset that impacts how patients address illness, 
focusing on those diagnosed with breast cancer. We tested the in-
ternal validity and reliability of the measure and assessed whether a 
patient's Health Mindset correlated with patient-reported measures 
of depression, anxiety, or insomnia.
Between March 2012 and October 2012, 50 consecutive 
women undergoing radiotherapy for breast cancer were enrolled in 
an Institutional Review Board-approved study. An additional 70 pa-
tients were enrolled between April 2017 and May 2019, for a total 
of 120 patients (ClinicalTrials.gov Identifier: NCT01553825). During 
the first and last weeks of radiotherapy, patients completed a survey 
consisting of four questionnaires:
1. Experimental questionnaire: Responses were recorded on a 
6-point Likert-type scale, with questions reflecting whether 
cancer was seen as separate from their identity or whether 
their sense of self changed as a result of a cancer diagnosis. 
Those who scored 4 or higher, on average, were classified 
as having maintained their sense of self separate from the 
diagnosis; those who scored 3 or lower were classified as 
perceiving that their identity changed as a result of the cancer 
diagnosis.
2. The Hospital Anxiety and Depression Scale (HADS)3: Responses 
were rated on a 4-point Likert scale with high scores indicating 
more anxiety or depression. A cutoff value of 8 or greater in each 
domain is indicative of clinically significant anxiety or depression.
3. The Insomnia Severity Index (ISI)4: Responses were rated on a 
5-point Likert scale, with high scores indicating more severe in-
somnia. A clinical cutoff score of 15 or more has been associated 
with clinical insomnia.
4. The Kind of Person Implicit Theory Scale (KOP)2: Responses were 
recorded on a 6-point Likert-type scale. Scores of 4 or higher on 
average indicate a growth mindset with respect to their personal-
ity and traits; scores of 3 or less indicate a fixed mindset.
Ninety-seven patients (81%) completed the survey at both time 
points for a total of 220 completed surveys. Two patients were en-
rolled but did not complete any surveys and were excluded from the 
final analysis.
The experimental questionnaire was analyzed using principal 
components analysis using data from cohort 1. The analysis identi-
fied nine questions that accounted for 32% of the variability. These 
questions demonstrated strong factorial validity and defined our 
final Health Mindset Instrument (Figure 1). This novel instrument 
indicated strong internal consistency (Cronbach's alpha = 0.91). A 
cross-validation leaving each individual item out and estimating 
the Cronbach's alpha on the remaining eight items resulted in al-
phas ranging from 0.89 to 0.91, further confirming a strong internal 
consistency.
Anxiety, depression, and insomnia scores are depicted in Table 1. 
Notably, 31% of patients indicated clinically significant anxiety, and 
11% of patients indicated clinically significant depression. Between 
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the first and last days of radiation treatment, the average mean score 
for ISI increased to 8, which is considered subthreshold insomnia. At 
the start of radiation therapy, 23% of patients identified as having a 
growth mindset, while 77% indicated a fixed mindset. This did not 
change over the course of radiation treatment.
Ninety-two patients (78%) identified as having maintained 
their sense of self separate from the cancer diagnosis, while 26 
patients (22%) felt that the cancer diagnosis changed their iden-
tity. A multivariable model was fit to the data with Health Mindset 
as the outcome, with HADS, ISI, Kind of Person, and demographic 
characteristics (marital status, stage, chemotherapy use, and 
whether the patient was in the initial cohort) as predictors. Both 
anxiety (P = .01) and depression (P = .005) significantly correlated 
with Health Mindset. High scores on Health Mindset correlated 
with low scores on HADS, indicating that patients who had main-
tained a sense of self were less likely to have anxiety or depression 
(Figure 2). These results did not differ between cohort 1 (n = 50) 
and cohort 2 (n = 68). There was no significant correlation between 
Health Mindset and insomnia, marital status, stage of cancer, re-
ceipt of chemotherapy, or timing of survey. Furthermore, Health 
Mindset scores did not correlate with Kind of Person scores, sug-
gesting that an individual's perception of themselves as having ei-
ther a fixed or growth mindset does not influence the extent to 
which they identified with their breast cancer diagnosis. Lastly, 
the Health Mindset Instrument was evaluated to be indepen-
dent of both the HADS-A and HADS-D instruments (Cronbach's 
alpha = 0.33), confirming that the Health Mindset Instrument rep-
resents a unique entity.
Previous work focusing on cancer survivorship and a “cancer 
identity” demonstrates that patients may identify as a victim, pa-
tient, or survivor at various time points throughout the treatment 
course and follow-up period.5 This cancer identity can influence 
health-related quality of life and psychological well-being 5-15 years 
after the diagnosis.6
While our study is limited by small sample size and its explor-
atory nature, our study provides a unique instrument to measure the 
impact of a cancer diagnosis on a person's sense of self. Future stud-
ies will be important to replicate and confirm these results as well 
as introduce interventions that could modify a patient's mindset as 
a novel approach to addressing anxiety and depression during and 
after treatment for breast cancer.
F I G U R E  1   Final Health Mindset Instrument
TA B L E  1   Patient survey scores on the first and last days of 
radiation treatment
 
T1 score T2 score
Mean (SD) range Mean (SD) range
Health mindset 4.8 (±0.97) 1.8-6 4.9 (±0.99) 1.8-6
Hospital anxiety and depression
Anxiety 6.5 (±3.4) 1-16 6.1 (±3.7) 1-16
Depression 3.6 (±3.3) 0-15 3.4 (±3.1) 0-15
Insomnia 
severity index
7.7 (±5.6) 0-22 8.0 (±6.1) 0-24
Kind of person 
implicit theory 
scale
3.3 (±0.8) 1-6 3.3 (±0.9) 1.8-6
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